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\1 UNITED STATES ENVlRONMEtdTAL PROTECTtON AGENCY 

NATIONAL VEHICLE AND FUEL EMISSIONS LABORATORY 
2565 PLYMOUTH  ROAD 

ANN  ARBOR,  MICHIGAN 48105-2498 

MEMORANDUM 

Subject:  Snowmobile Emissions Test  Results 

To: Linc  Wehrly,  Assessment and Modeling  Division 

From:  James  Warila,  Environmental  Scientist 
Assessment & Modeling  Division 

Date:  November 13,2000 

AIR AND  RADIAT1ON 
OFFICEOF 

Attached is.a summary  of the snowmobile  emissions  test  results  compiled for use in the. . . 

Recreational  Equipment  Finding  and  the  sources horn which  they  were  derived.  The  values 
represent  cycle-weighted  averages.  The cycle identified ,as "ISMA 5-mode" is the  cycle .recently 
developed for use  snowmobile  engine  testing. The cycle and its development are described in 
White et al. (1993, Buckingham et al. (1 996),  and  Wright  and M i t e  (1997). 
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Carroll JN. 1999. Characterization  of  Snowmobile  Particulate  Emissions. Final Letter 
Report, SwRl Project 08-2457. Memorandum to Kezha  Hatier-Riess,  Program  Director, 
Yelowstone Park  Foundation,  dated  5  August 1999. 

used  summary  results from Table 5, weighted BASE total. 

Hare CT,  Springer  KJ,  Huls  TA. 1974. Snowmobile  Engine  Emissions  and  Their  Impact. 
SAE 740735 

used  summary  values from Table 7, exluding  Arctic 440 (Rich) and Rotary 

White 44, Carroll JN,  Haines  HE. 1997. Emissions from Snowmobile Engines Using Bio- 
. based  Fuels  and Lubricants.  SAE 972‘108. 

converted  units 
. .  , , ., used summary vahes from Tables 6.and ?, baseline  gasoline  (mean),  and 
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White JJ,. Carroll JN. 1998. Emissions from Snowmobile  Engines  Using  Bica-based Fuels .: 
and Lubricants.  Southwest  Research  Institute, Sara Antonio,-TX. SwRI. 08-7383. Prepared 
for Montana  Department of Environmental  Quality,  Helena. 
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’ - Buckingham.JP, WhiteteJJ; Carroll JN.  1.996. Beveldpment-of Snowmobile Test Cycle. . .  I : 

. Southwest Researeh  Institute,  San  Antonio, 7%. SwRI-7574.  Prepared.for  international . 
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Snowmobile  Manufacturers  Association, 

White JJ,  Smith  MJ, Carroll JN. 1995. Determination of Snowmobile Operating Cycles. 
Southwest  Research  Institute,  San  Antonio, TX. SwRI-6894. Prepared for international 
Snowmobile  Manufacturers  Association. 
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Wright CW,  White  JJ. 1997. Development  and  Validation  of a Snowmobile &ghe Test 
Procedure.  SAE  Tech  Paper 98201 7. 

used  mean  values Prom fables 7 and 8 and  convetfed  units 

lSMA #1-15. Results of manufacturers  tests,  provided to US EPA  by Ed Klim,  International 
SnowMobile  Manufacturers  Association, ’16 March 2000 

results represent  machines produced by 4 manufactwers. . 


